Thirteen strains of Streptomyces were isolated from phyllosphere of nine mangrove tree species found in Bhitarkanika mangrove ecosystem of Orissa. According to physiological, biochemical data, all 13 of the isolates were taxonomically identified to the genus Streptomyces as aurantiacus species. All strains are grayish, spirals and forming amorphous colony. Almost all utilized araginose, produced H2S, resistant towards rifampicin and penicillin, urea except few strains. However, they exhibited different extracellular activity like phosphate solubilization, lipase and L asparaginase production. This is a unique report from this mangrove ecosystem as far as Streptomyces occurrence is concerned.
INTRODUCTION
Streptomyces are of special group of bacteria belonging to actinomycetes and known for fungus like myceloid features and production of secondary metabolites & enzymes (Gandalf et al., 2000 , Lescic et al., 2004 . Though, several reports are available on various activity of Streptomyces obtained from different habitats, few reports are available on the occurrence of Streptomyces and their activity in mangrove ecosystem (Dhanasekaran et al., 2005; Siva Kumar et al., 2005) . Mangroves are the plants of highly adaptive nature and found in brackish water of different salinity levels (Schmit and Shearer, 2004; Ananda and Sridhar, 2004) . Bhitarkanika mangrove ecosystem of Orissa is one of largest mangrove ecosystem in our country and unexplored as far as the studies on Streptomyces is concerned. Different strains of Streptomyces were isolated from mangrove tree species and identified. The detailed characteristic features of these strains have been described in this paper.
MATERIALS AND METHODS

Source of materials
The leaf samples from nine mangrove plants i.e. Heriteira fomes, Sesubium protrucastrum , Protulacia quartata, Aegeceras corniculata, Bruguiera parviflora, Agalaia cuclata, Brownloia, Sonneratia apilata, Acanthus ilicifolius found in Bhitarkanika mangroves were collected for the isolation of Streptomyces.
Isolation media
The dilution plate technique was followed for the isolation of Streptomyces on ISP 3, ISP4 and ISP5 media (Hi.media).
Growth characteristics
Streptomyces isolates were grown in starch casein liquid medium of 4.5 and 7.2 pH and at a 30 ºC and 37 ºC for 10 days in static culture condition. Finally their dry biomass was measured using. At the same time, change in pH, colour of filtrate, diffusible pigments were observed and recorded. The plate culture of all isolates prepared in Starch casein medium was observed for morphological characteristics like colony characteristics, coloration, margin etc.
Morphological Studies
Slide cultures of all the isolates of Streptomyces were prepared on starch casein medium and ISP 3 medium incubated at 30 ºC and 37 ºC by using cavity slides. Periodical observations regarding spore morphological, arrangements and mycelloid structure were recorded by using Nikon Japan Trinocular Research Microscope Model 50i.
Taxonomic identification
Different biochemical tests for carbohydrate utilization, nitrogen utilization, growth in different stress conditions, antibiotic resistance, amino acid degradation, enzyme activity like, amylase, protease, asparaginase, antifungal activity and phosphate solubilization were analyzed for characterization of these isolates. Finally data were used for the identification of Streptomyces isolates using Probabilistic identification of bacteria (PIB win).
RESULT AND DISCUSSIONS
Overall 13 isolates of Streptomyces were isolated from Hertiera fomes (4), Aegeceras corniculatum (2), and *Corresponding author each from Sesubium protrucastrum, Protulacia quartata, bruguiera parviflora, Agalaia cuclata, Brownloia, Sonneratia apilata, and Acanthus ilicifolius.
Colour of the colony
Three strains (ST12, ST 45 and ST 73) were greyish in colour with whitish reverse side of the colony (Table 1) . It showed yellow-brown colour in culture broth of starch casein medium of pH 4.5 at 37 ºC. The strain ST 62 was whitish grey in colour and reverse side of its colony was white. It also gave white colour in culture broth of starch casein medium of pH 7.2 at 37 ºC. Similarly, ST 68 was grayish white in colour with grayish reverse side and produced light brown colour in culture broth. In exception, ST 74 was found to be Grayish along with black reverse coloration that produced yellow pigments in culture broth of starch casein medium of pH 7.2 at 37 ºC. Other remaining strains viz., ST 31, ST 32, ST 35, ST 39, ST 61, ST 66 and ST 71 , were white in colour with yellowish reverse coloration that also produced yellow colour in liquid starch casein medium.
Spore chain morphology
Spore chains are of the section spirals but not rectiflexibles. Spores are in spiral arrangement forming coiled structure. From the mycelium the spores are arranged in chains.
Special Morphological characteristics
Almost all the strains have condensed round colony having amorphous growth on starch casein agar medium (Table 1 ). The outer margin of the colony was round. In strain ST 35 outer margin is serrated while it was regular in two strains namely ST 39 and ST 74. S. aurantiacus strain ST 45 showed amorphous growth with watery droplets and edge white. The outer margin of the colony was entire. Where as strain ST 61, ST 62 and ST 66 had an amorphous growth with condensed and rough surface with margin irregular. An amorphous growth and wrinkled surface with margin entire bearing dusty spores was observed in strain ST 71 and ST 73.
Growth conditions
All strains of S. aurantiacus were sensitive to higher temperature for its proper growth. Most of them preferred 37 º C temperatures except ST 35 that grew well at 30 ºC (Table 2) . Alkaline pH was found to best for their growth in starch casein medium except ST 12 that performed well in acidic pH. Melanoid pigments are not formed on peptone yeast iron agar and tyrosine agar except ST 71 and ST 12 (Table 3) . These strains were unable to tolerate potassium tellurite (0.001%) sodium azide (0.01%), NaCl (7%), phenol (0.1%). Growth was not observed in sodium citrate, sodium acetate, sodium propionate and sodium pyruvate. Surprisingly growth of S. aurantiacus strain ST 39 was observed in sodium citrate. (Nonomura, 1974) for capability to utilize arbinose and fructose, at the same time they are marginally distinctive with respect to grayish appearance, degradation of allantoin and utilization of and raffinose. All biochemical and physiological characteristics directed towards the identification of this strains as Streptomyces aurantiacus . However, these strains are morphologically varied with the type strain of Streptomyces aurantiacus (Shirling and Gottlieb, 1968) . Our isolates may be new variants of Streptomyces aurantiacus.
Utilization of carbon
+ + + + + Spore mass red - - - - - - - - - - - - - Mycelial pigment red/orange - - - - - - - - - - - - - Diffusible pigment produced - - - - - - - - - - - - - Diffusible pigment produced yellow/brown - - - - - - - - - - - - - Spore mass grey + + - - - + + - - - + + + OTHER TESTS Melanin on peptone/yeast/iron agar + + - - - - - - - - - - - Melanin on tyrosin agar + + - - - - - - - - - - - Nitrate reduction - - + + + d + - - - - - - Hydrogen sulphide production - + - - - - - - - - - - - Xanthin degradation - - - - - - - - - - - - - Allantoin+ + + + + Nacl-7% w/v growth - - - - - - - - - - - - - Sodium azide-0.01%w/v growth - - - - - - - - - - - - - Phenol-0.1% w/v growth - - - - - - - - - - - - -Potassium tellurite 0.001% w/v growth - - - - - - - - - - - - - Sodium acetate 0.1% w/v growth - - - - - - - - - - - - - Sodium citrate 0.1% w/v growth - - - - - + - - - - - - - Sodium propionate 0.1% w/v growth - - - - - - - - - - - - - Sodium pyruvate 0.1% w/v growth - - - - - - - - - - - - - CARBON SOURCE L-Arabinose utilization + + + + + + + + + + + + + Sucrose utilization - - - - - - - - - - - - - Inositol - - - - - - - - - - - - - Mesoinositol utilization - - + + - - - - - - - - - D-xylose utilization - - - - - - - - - - - - - Manitol utilization - - - - - + - - - - - - - D-Fructose utilization + + + + + + + + + + + + + L-Rhamnose utilization - - - - - - - - - - - - - Raffinose utilization - - - - - - - - - - - + + D-lactose utilization - - - - - - - - - - - - - D-mellizitose utilization - - + + - - - - - - - - - Salicin utilization - - - - - - - - - - - - - D-mellibiose utilization - - - - - + - - - - - - - Adonitol utilization - - - - - - - - - - - - - Xylan degradation - + - - - - - - - - - - - Xylitol utilization - - - - - - - - - - - - - Methyl A-D-glucopyranoside - + + + + + + - - - + - - Methyl A-D-mannoside utilization - - - - - - - - - - - - - Ribose utilization + - - - - + + - - - - - - Isobutyrate utilization - - - - - - - - - - - - - Hippurate - - - - - - - - - - - - -+ + + + + AMINO ACID DEGRADATION D-L-a-amino n-butyric acid utilization - - - - - - - - - - - - - Guanine degradation - - - - - - - - - - - - - L-Cysteine utilization + - - - - + - - - + + - - Valine utilization - + - - - - - - - - - - - Phenyl alanine Utilization - - - - - - - - - - - - - Histidine utilization - - - - - - - - - - - - - Hydroxyproline utilization - + - - - - - - - - - - - D-L-alanine utilization + + - - + + - + + + - - - Glycine utilization - - - - + + - + + - - - - L-leucine utilization + + - - + + + + + - + - - L-lysine utilization - - - - + - - + + - - - - SPECIAL
